Role of IncHI2 plasmids harbouring blaVIM-1, blaCTX-M-9, aac(6')-Ib and qnrA genes in the spread of multiresistant Enterobacter cloacae and Klebsiella pneumoniae strains in different units at Hospital Vall d'Hebron, Barcelona, Spain.
Seven Enterobacter cloacae isolates and seven Klebsiella pneumoniae isolates harbouring a phenotype compatible with the production of a metallo-β-lactamase were recovered between 2009 and 2011 in three Intensive Care Units of Hospital Vall d'Hebron (Barcelona, Spain). The presence of bla(VIM), bla(IMP), bla(NDM), bla(CTX-M), aac(6')-Ib, qnrA, qnrB and qnrS genes was screened by polymerase chain reaction (PCR) and sequencing. Clonal relatedness of the isolates was assessed by pulsed-field gel electrophoresis (PFGE) and, in the case of K. pneumoniae isolates, by multilocus sequence typing (MLST). PCR-based replicon typing, Southern hybridisation, plasmid double-locus sequence typing and MOB relaxase classification methods were used to identify and characterise the plasmids carrying the resistance genes. Transferability of the identified plasmids was tested by conjugation assays. All 14 isolates were found to carry bla(VIM-1), bla(CTX-M-9) (except one isolate), aac(6')-Ib and qnrA genes. Clonality assessment demonstrated that E. cloacae isolates were distributed in three clonal clusters, whereas all of the K. pneumoniae isolates belonged to one unique clone, identified as sequence type ST252. All studied isolates harboured a large conjugative IncHI2 MOB(H11) plasmid carrying all of the detected resistance genes. Plasmid DNA analysis showed that all of them belonged to the ST1 IncHI2 plasmid cluster and shared the same relaxase partial sequence. In conclusion, the present study describes the dissemination within a hospital of multiresistant E. cloacae and K. pneumoniae isolates producing VIM-1. A complex clonal epidemiology of the E. cloacae isolates was observed and plasmid DNA analysis strongly supports horizontal exchanges of the same IncHI2 plasmid between different strains and species.